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THE RARER ELEMENTS.

B. Characteristics. The compounds of niobium closely
resemble those of tantalum, both in chemical form and in
behavior toward reagents. The two elements are closely
associated in minerals (vid. Occurrence). The lower oxides
of niobium are dark powders which oxidize when heated.
The dioxide is soluble in hydrochloric acid, while the tetrox-
ide is not attacked by acids. The pentoxide is a yellowish-
white amorphous powder somewhat soluble in concen-
trated sulphuric acid before ignition, but insoluble after.
Niobium pentachloride is a yellow crystalline substance
prepared by passing sulphur chloride (82012) in the form of
vapor over the pentoxide. It tends to form the oxy-
chloride in the presence of water. It is reduced to the
trichloride when its vapor is passed through a red-hot tube.
The fluoride is formed by the action of hydrofluoric acid
upon the pentoxide
Tantalum tetroxide is a very hard, dark-gray, porous-
mass which is not attacked by acids- When heated it
goes over to the higher oxide. The pentoxide of tanta-
lum is a white powder which is somewhat soluble in acids.
The chloride and fluoride of tantalum are formed similarly
to the corresponding salts of niobium and resemble them
in general behavior. Niobates and tantalates are obtained
by fusing the oxides with caustic alkalies; these salts are-
soluble. The tantalum compounds give no color test with
morphia, tannic acid, or pyrogallic acid.
Estimation. A. Gravimetric. Niobium and tantalum
are ordinarily weighed as the oxides Nb205 and Ta205,.
obtained from ignition of the acids.
B. Volumetric. Niobium may be estimated volumet-
rically by reduction from the condition of the pentoxide to
that of the trioxide by means of zinc and hydrochloric
acid in a current of carbon dioxide, and oxidation with
permanganate (Osborn, Amer. Jour. Sci. [3] xxx, 329;
Levy, Analyst. XL, 204. Vid. also Mektiberg, Ztschr.
angew. Chem. xxvi, 83).
Separation.   The   method   usually  employed   for   the